Background
==========

Progressive hypertension and deteriorating renal function are hallmarks of cardio-renal syndromes. Historically, the deoxycorticosterone acetate (DOCA)-salt model has been used to assess the therapeutic potential of antihypertensives in the setting of low renin and volume-dependent hypertension. Dahl-salt-sensitive (Dahl-SS) rats represent a genetic model of volume-dependent hypertension and possess similar features to the DOCA model, including higher natriuretic peptide tone. Neprilysin inhibitors (NEPi) prevent the degradation of natriuretic peptides and activate cGMP signalling pathways that regulate volume and blood pressure. Antihypertensive effects of NEPi have been demonstrated in both DOCA and Dahl-SS models; however, the relative efficacy of NEPi in these two models has not been studied directly. Here, we characterized the natriuretic peptide tone in DOCA and Dahl-SS rats and compared antihypertensive effects of a NEPi, (AHU-377).

Methods
=======

We determined the relationship between atrial natriuretic peptide (ANP) and blood pressure in anesthetized, normotensive rats. We studied the relationship between NEP inhibition and elevation of plasma cGMP evoked by ANP in the absence and presence of AHU-377, an ester prodrug of LBQ657 and a component of LCZ696 \[[@B1],[@B2]\]. Finally, using telemetry, we assessed the antihypertensive effects of AHU-377 in conscious Dahl-SS and DOCA-salt models of hypertension.

Results
=======

ANP reduced mean arterial pressure (MAP) by 4, 17, 29 and 34 mmHg at doses of 0.1, 1, 10 and 100 µg/kg IV, respectively. ANP also promoted diuresis and increased plasma and urinary cGMP. In normotensive rats, pretreatment with AHU-377 (3, 10 and 30 mg/kg, PO.) augmented ANP-evoked plasma cGMP levels by 2.4, 3.3 and 4.0 fold, respectively (4h AUC compared to vehicle). In Dahl-SS rats, AHU-377 (30 and 100 mg/kg, PO) produced a dose-dependent antihypertensive effect (Figure [1](#F1){ref-type="fig"}). By contrast, AHU-377 exerted only a modest reduction in MAP in the DOCA-salt hypertensive rats, despite achieving estimated neprilysin enzyme occupancy of \>95% at highest dose tested (100 mg/kg, PO).
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Conclusion
==========

These studies confirm the role of the natriuretic peptide system in blood pressure control. AHU-377 enhances the tone of the natriuretic peptide system and exerts significant antihypertensive effects. These effects were more pronounced in Dahl-SS than in DOCA-salt rats. The apparent higher sensitivity of Dahl-SS rats to neprilysin inhibition suggest that this model could provide a better method for testing the antihypertensive efficacy of neprilysin inhibitors.
